This study re-examines the nexus between the fiscal balance and the current account balance for 18 OECD countries for the period 1995Q1 to 2018Q1 using panel cointegration, and panel vector autoregressive (VAR) methods. Our results indicate that a strengthening in the fiscal balance by one percentage point of GDP leads to an improvement in the current account balance of about 0.1-0.3 percentage point of GDP. On the other hand, an increase in real government consumption generally leads to a deterioration in the current account balance. The impact of the real effective exchange rate is not statistically significant. The findings also confirm that there is a long-run relationship between the fiscal balance and the current account balance.
INTRODUCTION
Recently, there has been a worsening of the fiscal and current account positions of several economies worldwide be it developed or developing one. The persistent behaviour of such imbalances has become a pain in the neck of policy makers as these excessive current account deficits have often resulted in a long-run insolvency of most of these economies. The Euro Area (EA) crisis highlighted the need to improve macroeconomic surveillance in the European Union not only with regard to the nature of macroeconomic imbalances but also with regard to institutional framework . These reasons have rekindled the debate and in essence called for the need to re-look at the relationship between the fiscal imbalance and current account imbalances, which is often referred to in the literature as the "Twin deficits hypothesis (TDH)".
The "TDH" postulate that an increase (decrease) in the fiscal balance, otherwise known as the budget balance causes an increase (decrease) in the current account balance respectively.
Higher amounts of deficits may render the general government insolvent and thereby crippling its ability to stabilize the public debt and settle those debts when due. Therefore, quite a number of countries have attempted to consider the extent to which fiscal adjustments programs can help resolve such imbalances. This has been the case of several European economics such as Greece, Italy, Ireland, Portugal and Spain.
In view of the fact that the linkage between the fiscal balance and the current account balance could be explained by a number of mechanisms, there is still a considerable controversy among several economist, with conflicting results arising from different econometric methodologies and techniques. The sign and the size of the effect of the budget balance changes on the external accounts vary substantially across studies . Interestingly, there is still no consensus on the issue of whether the fiscal balance causes the current account balance or vice versa. More importantly, the issue of causality has been the central point of the debate over the last decade. During the 1980s and 90s, the "twin deficit hypothesis" initially proposed to explain the large or growing current account deficits of the United States, was generally seen as invalid proposition as a result of the lack of empirical evidence suggesting a one-to-one association between the fiscal balance and the current account balance. Studies that have examined this linkage among other factors have supported this claim and have argued that even in cases where such a linkage was statistically significant, the association was considerably less than one-to-one relationship (Corsetti and Muller, 2006; Normadin, 1999) .
Most recent studies of the linkage between these two balances (imbalances) broadly agree that there is a close nexus between the fiscal balance and current account balance and that causality runs from the fiscal balance to the current account balance, as implied by most standard macroeconomics models such as the Mundell-Fleming model and the Keynesian absorption theory.
Moreover, these studies have pointed out that such a relationship differs in the short-run and in the long-run (Normadin, 1999) . Further studies such as Kim and Roubini (2008) , provide evidence that higher budget deficits in the United Sates have rather lowered its external deficits, hence, suggesting a "twin divergence", when the endogenous movements of the fiscal and current account deficit are considered. In view of such mixed findings produced by several econometric techniques and methodological approaches of previous empirical studies on this subject, there isn't any consensus among economist on the causal nexus between the fiscal balance and the current account balance.
Although, there are several studies on this topic, they seem not to tell a full story. Therefore, we propose to fill such a gap and adopts a holistic approach in understanding the linkage between the fiscal balance and the current account balance. The empirical investigation is conducted using a number of econometrics techniques such as panel cointegration analysis, panel regressions, panel VAR and a panel Granger causality test on a quarterly dataset for 18 countries (European and OECD countries) for the period of 1995Q1 to 2018Q1. This study is close to a recent study by Abass et al. (2011) .
The findings yielded estimated coefficients of around 0.1-0.3, on average, in the panel regressions and panel VAR. These results suggest that there is a linkage between the fiscal balance and the current account balance, but the association is far less than one-to-one. The impact of the real exchange rate appears insignificant. The Granger's causality test indicates a bi-directional causality. These results are in line with other findings in the literature regarding the TDH, which will be discussed in the empirical review.
The remainder of this paper is organized as follows. Section two reviews the related literature. Section three presents the theoretical framework. Section three presents the theoretical framework. Section four describes the econometric strategy and the data set. Section five reports the empirical analysis. Section six is the conclusion.
LITERATURE
On the empirical front, a vast number of studies in empirical macroeconomics have used several methods such as cointegration analysis, ordinary least squares regression analysis (OLS), Granger causality tests, and VAR estimations among others to study the causal nexus between the fiscal balance and the current account balance. Amid these, the most widely used method in the literature in examining the linkage between the FB and CA balance is cointegration analysis (Bacham, 1992) . Evidence from the majority of such studies suggest that an increase in the FD worsens the CA balance. Earlier work, such as Bernheim (1987) , and Holtham and Hooper (1988) , used single equation models and found evidence that supports the TDH.
Khalid and Guan (1998), using a sample of five developed and five developing countries, found evidence of no cointegration between the fiscal balance and the current account balance in developed countries, but a non-rejection of such a long-run relationship in developing countries. They also found different results from the causality test.
Since different econometric methods and datasets have yielded mixed results, researchers of the last few years have used more advanced techniques in examining the relationship between these two balances (imbalances). Recent studies using cointegration analysis have tried to account for the existence of structural breaks in order to more accurately identify the long-run relationship between the FB and the CA (Bagnai, 2006) . There has also been an inclusion of other factors such as the real effective exchange rate (REER) in the cointegration specification (see Afonso and Rault, 2009) Recent studies that used VAR models such as Kim and Roubini (2004) found evidence to support the TDH hypothesis. Enders and Lee (1990) used VAR models but found no significant association between the FD and the CAD. Beetsma et al (2007) , Corsetti and Muller (2006) , all reported a negative relationship between the FB and the CA balance. Monacelli and Perotti (2007) , Kim and Roubini (2008) , Abbas et al. (2011) , which used a VAR method of estimation, all resorted to using the log of real government consumption or expenditure, as such a measure is the least impacted measure by the changes in gross domestic product (GDP) in comparison to other measures. Abbas et al. (2011) , reported an estimated coefficient ranging between 0.3-0.5 percent of GDP.
Hence, even for similar methodologies and techniques, the results and conclusions are generally mixed.
THEORETICAL FRAMEWORK
The causal nexus between the fiscal imbalance and the current account imbalance can generally be exemplified by the following well-known identities in Eq. (2), (which relates the current account balance (X(ε)-M(ε)) to the fiscal balance (T-G) through the difference between private saving and investment) obtained after rearranging Eq. (1):
(1)
where ‫ܣܥ‬ ௧ is the current account, ܺሺߝሻ ௧ is the export of goods and services (decreasing in the real exchange rate, ε, where a higher ε denotes an appreciation), ‫ܯ‬ሺߝሻ ௧ is the import of goods and services (increasing in ε and in national income, ܻ ௧ ), ‫ܥ‬ ௧ is private consumption, ‫ܩ‬ ௧ is public consumption and ܵ ௧ and ‫ܫ‬ ௧ are savings and investment respectively. The relation in Equation (2) generally suggest that the current account ‫ܣܥ(‬ ௧ ) is directly related to the savings (ܵ ௧ ) and investments ‫ܫ(‬ ௧ ) in the economy, hence, policies promoting investment have an adverse effect on the CA, whiles policies that seeks to reduce private and public consumption have a positive impact on the CA, as they tend to increase national savings.
Equation (2) could be further decomposed into Equation (3) below, to distinguish between private and public savings:
In Equation (3) (Salvatore, 2006; Trachanas & Katrakilidis, 2013; Xie & Chen, 2014) . Under a fixed exchange rate regime, a fiscal boost generates a higher real income and prices, and this deteriorates the current account balance (Anoruo & Ramchander, 1998) . The argument of the Keynesian absorption theory is that an increase in the fiscal deficit (FD) would induce a domestic absorption (an expansion of aggregate demand) which could lead to an import expansion thereby worsening the current account deficit (CAD) (Darrat, 1988; Normaddin, 1999; Hatemi & Sukur, 2002; Ahmad et al., 2015) . Hence, this first mechanism suggests a causal relationship that runs from the fiscal deficit to the current account deficit.
However, contrary to the first mechanism where causality runs from the FD to the CAD, the second mechanism known in the literature as the current account targeting hypothesis (CATH) suggests a reverse causality nexus, which runs from the CAD to the FD. The argument is that the authorities of a country may use fiscal policy to adjust its external position. This happens when a deterioration in the CAD results in diminished economic growth, which subsequently leads to a deterioration in the fiscal balance. In this case, the authorities are said to be, in the words of Summers (1988) , "targeting the current account deficit".
The third mechanism suggests that the causal nexus between the fiscal deficit and the current account deficit is somehow related to the degree of international capital mobility and to the Feldstein-Horioka (1980) puzzle (see Marinheiro, 2008) . If savings and investment are not strongly correlated, thus reflecting high capital mobility, then the FD and the CAD are expected to co-move. Afonso and Rault (2009) stressed this argument that for the TDH to hold, savings and investments should not be strongly correlated, implying that increases in private savings may not be sufficient to offset the effects of increased fiscal deficits. Therefore, this mechanism suggests a bi-directional causality that could run from the FD to the CAD, and vice versa.
Finally, contrary to the already discussed traditional Keynesian viewpoint is a mechanism known as ''the Ricardian Equivalence Hypothesis (REH)'' of Barro (1974 Barro ( , 1989 .
Models of such hypothesis suggest that an exogenous increase in the fiscal deficit will be matched by an instantaneous equal increase in private savings, rather than an increase in net foreign borrowing. Thus, consumers perceive an increase in the fiscal deficits as the postponement of higher taxes to the future. Therefore, on a given expenditure path, the substitution of debt for taxes has no effect on aggregate demand nor on interest rates. This hypothesis unlike the previous three discussed mechanisms argues that the fiscal deficit and the current account deficit are not causally related. Therefore, the REH predicts a neutral or no causal relationship between the fiscal and current account deficit.
ECONOMETRIC METHODOLOGY, DATA AND MODEL SELECTION

Econometric methodology
In the empirical assessment, we conduct a cross-sectional dependence ( The econometric approach used in this paper includes four types of assessment. The first category examines the long-run relationship between the fiscal balance and the current account balance through the use of a cointegration analysis. Testing for the existence of co-integration among economic variables is an increasingly popular approach to studying long-run economic interrelationships. The literature mostly has used the following linear models in testing the validity of the twin deficits hypothesis in a panel framework:
where the index i (i =1,…, N) denotes the country, the index t (t =1,…,T) indicates the period.
The specification in equation (4) above means that we can test for the existence of a long-run relationship by assessing the possible effects of the fiscal balance on the current account balance.
Also, an augmented specification of equation (4) (as in Afonso and Rault, 2013) to capture the effect of the real effective exchange rate (REER) is assessed in the following framework:
As already discussed in the literature review, the real effective exchange rate could have a positive or negative impact on the current account balance, hence, its presence in the cointegration analysis cannot be discounted. Although, additional factors such as the degree of trade and financial openness of the economy, exchange rate regime could have an impact on the current account, the main idea here is to concentrate on the FB and on the CA balance. In this study, both equations (4) and (5) were assessed using Westerlund (2007) cointegration test and the coefficients were estimated using the Pesaran (2006) common correlated effects mean group estimator (CCE-MG). The CCE-MG method was chosen as it allows for cross-section dependence which is required in this particular case according to the results of the CSD test.
Moreover, the CCE-MG accounts for the presence of unobserved heterogeneity (Eberhardt and Presbitero, 2010).
Secondly, we examine the impact of fiscal balances on the current account balance using panel regressions for 18 OECD countries. The two main variables used in the cointegration analysis (current account balance as percentage of GDP and fiscal balance (net lending/borrowing as a percentage of GDP)) were again used in the panel regressions. A third variable, the real effective exchange was also included, and further estimations were done in similar manner as in equations (4) and (5). The pooled OLS method, also known as the common constant method suggests that there are no differences between the estimated cross-sections (N=18), and its only useful under the hypothesis that the data set is a priori homogeneous, which is not the case in this study.
Therefore, to address this problem of heterogeneity bias, fixed effects (FE) could be used since they capture all effects that are specific to a particular country and vary overtime. A second method that could be used in dealing with unobserved effects in panel data, is the random effects (RE) method, which handles the constant for each cross section as random parameters.
After estimating the equations with the pooled OLS methods, fixed effects method and then, the random effects method, the Hausman test is conducted to identify the most appropriate method among the fixed and the random effect estimators. The dynamic model built is the following one:
where ‫ܣܥ‬ ,௧ , denotes the current account balance (% of GDP), ‫ܤܨ‬ ,௧ , denotes the fiscal balance (% of GDP), ‫ܴܧܧܴ‬ ,௧ , refers to the real effective exchange rate, and ‫ܣܥ‬ ,௧ିଵ , denotes the lagged current account (% of GDP). ‫ܦ‬ ଶ଼ is a crisis dummy taking the value of one in the period after the collapse of the Lehman Brothers in September 2008, and ܽ and ߪ are the country specific fixed effects.
The third approach used in our empirical analysis is a panel vector autoregressive model (VAR) in order to understand the dynamic impact of the FB on the CA balance. Due to the difficulty encountered by previous studies in the identification of the exogenous fiscal shocks in order to accurately estimate the impact of FB on the CA, recent empirical studies (Monacelli and Perotti, 2007; Corsetti, Meier and Muller, 2010) in an attempt to deal with the endogeneity problem have used government consumption (as a proxy to the fiscal balance), as this variable is less likely to react to changes in output. In view of this, an investigation is conducted using a VAR model that comprised of the following variables as described in Table 1 .
[ Table 1 ]
The variables in Table 1 Klaasen (2007), Corsetti and Muller (2006) , Monacelii and Perotti (2007) , and Abbas et al. (2011) , with the description of the endogenous variables in Table 1 . The identification scheme is based on a Cholesky decomposition with the following ordering of the variables:
• Model B:
Each variable in the model is allowed to react contemporaneously with other variables. The ordering of the last two variables in both model one and two are irrelevant as this study is interested in analyzing shocks to the fiscal balance and real government consumption. The implied assumption is that government consumption responds to other variables with a delay of one quarter, hence, the inclusion of the log of real government consumption. The RGDP is included to control for the cyclical component of the fiscal balance. The real interest rate (RIR)
is also included to control for monetary policy actions. The CA is the main variable of interest here.
The model in its structural form is the following:
where ܼ ௧ denotes the endogenous variables described in Table 1 , ߝ ௧ is a vector of mutually uncorrelated innovations and ‫ܣ‬ are the coefficient matrices. The reduced form is then:
with the error terms ݁ ଵ௧ and ݁ ଶ௧ obtained as follows (both are white-noise processes):
The results of the VAR model are presented in the form of the dynamic impulse response of the other three variables to an increase in either the log of real government consumption or the fiscal balance.
The last approach adopted in this study is the Granger (1969) causality tests for fiscal balance and the current account balance. The test was carried on the basis of the following four hypothesis:
i) FB Granger cause the CA.
ii) CA Granger cause the FB.
iii) Bi-directional causality.
iv) CA and FB are independent.
The conventional Granger causality test involves running the following two regressions (with the null hypothesis: ‫ݔ‬ ௧ does not Granger cause ‫ݕ‬ ௧ ):
, where in this particular study ‫ݔ‬ ௧ represents the FB and ‫ݕ‬ ௧ represents the CA balance.
Data, Variable Description and Stylized Facts
The data used in this study were collected from a number of databases including OECD These countries were selected in order to construct a panel that possesses different characteristics or time series properties. There are many advantages of using panel data and is considered to be a very efficient analytical method for empirical work. Panel data allow for more information, more variability, less collinearity, more degrees of freedom and efficiency (Balgati, 2005) . The choice of quarterly data over annual data is to appropriately capture the timely response of fiscal balance and government consumption to changes in output.
The variables under consideration are the current account balance (CA) as a percentage of GDP, the fiscal balance (FB) as a percentage of GDP, the real gross domestic product (RGDP), the real government consumption (RGC), real interest rates (RIR), and real effective exchange All the variables used were obtained as seasonally adjusted variables from their source. The RGDP variable was constructed using the nominal GDP and the GDP deflator for each country.
RGC was constructed using the private consumption deflator. The RIR is the short-term nominal interest rate adjusted for by the inflation rate for each particular country. The REER was obtained directly from their sources. A detailed descriptive statistic (individual and common samples) as well as the correlation among the variables can be found in Appendix 1.
It could be noticed that the correlation between the fiscal balance (FB) and current account balance (CA) is around 0.4 for the entire panel, which is somehow moderate. An inspection of the charts (in Appendix A) of the fiscal balance (FB), current account balance (CA) and the real exchange rate provides more highlights about some of the stylized facts as known in the literature regarding the linkage between these variables. From those graphs, one could identify not just the frequency but also a parallel movement of the deteriorations (improvements) in the current account balance and the fiscal balance, as well as the impact on the real effective exchange rate.
Cross-Sectional Dependence Test (CSD)
Testing for the cross-sectional dependence is crucial in the choice of the appropriate estimators (Bai and Kao, 2006 
The results of the test are depicted in Table 2 , and indicate that the null hypothesis of crosssectional independencies is rejected for most series in the panel, with a moderate correlation coefficient.
[ Table 2 ]
Panel Unit Root Test
With the CSD test result indicating the presence of cross-sectional dependence, there is a high tendency for the "first generation" PURT to reject the null hypothesis of a unit root. In view of this, a "second generation" PURT, Pesaran (2007) being stationary in levels and in first differences, with and without trend. The other variables were stationary in their first differences. The PURT results are quite sensitive to the number of lags chosen. However, all the series were found to be stationary when they were considered in their first difference, hence, they could be described in general as integrated of order one, I (1).
The test results can be found in Table 3. [ Table 3 ]
EMPIRICAL ANALYSIS
Cointegration Results
Regarding the cointegration analysis, the Westerlund (2007) error correction based cointegration rejected the null hypothesis of no cointegration at the 1% significance level in each of the specification (restricted and unrestricted case, with a constant, and with a constant and a trend respectively) even in cases where the short-run dynamics were held fixed. Similar results were obtained when the robust p-values were considered. The cointegration test results are shown Table 4 . The result of the test of no cointegration, with the inclusion of the real effective exchange rate (as indicated by equation (6)) was not different from the first result, conducted on the basis of equation (4). These results provide a clear evidence that the fiscal balance and the current are cointegrated, and as such, they have a long-run relationship.
[ Table 4 (4). The result didn't change much (coefficient of 0.24) when the real effective exchange rate was included as in equation (5). These results provide evidence that a long-run relationship exists but it is small in terms of magnitude.
[ Table 5 ]
Granger Causality Test
The results of the Granger causality test depicted in Table 6 suggest a bi-directional causality from both FB and CA, irrespective of the number of lags chosen. This result implies that these two balances could be linked either through the first mechanism, thus a Keynesian hypothesis or via the third mechanism as discussed in the earlier in the paper. In this case it is not sufficient for the government to cut the budget deficit in order to decrease the current account deficit (Kalou and Paleologou, 2012). Hence, other policy actions such as exchange rate and interest rate policy, and export promotion policies would be needed.
[ Table 6 ]
Panel Regression Results
The result of the Hausman test (Tables 7, 8 ) under the null hypothesis that "the random effect method is appropriate", indicated that the fixed effect method is the appropriate method of estimation, hence, the panel regressions were conducted using fixed effect method. Estimations were done using traditional panel data models and a dynamic model characterized by the presence of a lagged current account (% of GDP) variable among the regressors. Also included in the model is a constant term, a year dummy and country fixed effects 1 .
[ Table 7] [ Table 8 ] Tables 7 and 8 Thus, the crisis period minimized the exposure of the current account to the fiscal balance. The estimation results also suggest that an appreciation in the exchange rate leads to a deterioration in the current account of about 0.04 percentage point, and this is statistically significant at one percent level.
Panel Var Results
The results of the Var model are analysed in the form of impulse response functions and variance decompositions for both model A (shock to real government consumption) and model B (shock to fiscal balances).
i) Model A
The impulse responses (Figure 1 ) for the panel of 18 countries indicates that following a unit shock to real government consumption, the CA deteriorates in the 1 st quarter and gradually increases after the 2 nd quarter. The RIR falls significantly till the 3 rd quarter where it rises and then again retreat in the 4 th quarter. Additionally, the REER rises from the first quarter of the shock, remains stable till quarter 3, and then takes a downward trend. RGDP is also characterized by high fluctuations, initially increasing till quarter 2 where it falls and then rise again till quarter 4. The accumulated effects are also shown in Figure 2 . The CA deteriorates further until the third quarter where it begins to rise, then remains stable from the fourth quarter till the fifth quarter and thereafter declines. RIR remains stable in the first and the second quarter, then embarks on a continuous decline. The RGDP is seen to be continuously rising upon impact of the shock. The REER seems stable on average. These results are somehow consistent with the findings of Abass et al. (2011) , where the so called "Twin Deficit
Hypothesis" is confirmed, though there are differences in the duration.
FIGURE 1 -Impulse Responses of RGDP, CA, RIR, REER to one-unit shock to RGC.
FIGURE 2 -Accumulated Responses of RGDP, CA, RIR, REER to one-unit shock to RGC. 
ii) Variance decomposition of Model A
Appendix Table B1 provides the results of the forecast error variance in percentages, for evaluating the proportion of the variations in RGDP, CA, RIR, and REER to a unit shock or 
CONCLUSION
We have studied the linkage between the fiscal balance (imbalance) and the current account balance (imbalance) for a panel of 18 countries, 15 European countries and 3 OECD countries, using quarterly data from 1995Q1 to 2018Q1. In the empirical assessment we used panel estimation methods such as panel cointegration, panel Granger causality test, panel regressions, and the panel VAR methods were employed.
According to our results, we found that there is a long-run relationship between the fiscal balance and the current account balance. However, such an association was found to be not too The results of this study also showed that the there is a bi-directional causality between the fiscal balance and the current account balance, indicating that savings and investments for this panel of countries may not highly correlated. This means that the linkage between the fiscal balance and current account balance could be explained by the third mechanism discussed previously in the paper. Moreover, the behaviour of the real interest rate, thus, rising significantly after a unit shock to the fiscal balance as shown in figure 2 We also examined the role of exchange rate in the transmission of fiscal policy shocks to the current account balance. However, this variable did not have a significant impact on the results, indicating a weak exchange rate channel. The inclusion of the real interest rate to account for monetary policy shocks also did not uncover any significant impact for the results.
Finally, we have found evidence supporting the "Twin deficit hypothesis", which is consistent with the results from previous studies. Cross-section averaged regressors are marked by the suffix: _CA, _BB respectively.
All coefficients present represent averages across groups
Coefficient averages computed as unweighted means Null: Random effect method is appropriate. 
